Objective. Provide state-level estimates of the number of physically inactive adults in the United States with arthritis and other rheumatic and musculoskeletal diseases (RMDs) who could improve their anxiety and depression by exercising.
INTRODUCTION
Arthritis and other rheumatic and musculoskeletal diseases (RMDs), a diverse group of diseases that commonly affect the joints (1), are a major public health problem in the United States, affecting an estimated 54.4 million (22.7%) adults 18 years of age or older (2) . At the state level, including the District of Columbia, the age-adjusted prevalence of arthritis and other RMDs has been reported to be lowest in the District of Columbia (15.7%, 95% confidence interval [CI], 14.7%-16.9%) and highest in West Virginia (34.6%, 95% CI, 33.1%-36.0%) (3) . In terms of costs, the total arthritis-attributable medical care expenditures and earnings losses among adults with arthritis and other RMDs in the United States were estimated to be $303.5 billion in 2013 (4) . Two major conditions associated with arthritis are anxiety and depression. For example, the prevalence of anxiety and depression in US adults 45 years of age or older with arthritis and other RMDs has been estimated to be 30.5% and 17.5%, respectively (5) . One potential nonpharmacological intervention for improving anxiety and depression in adults with arthritis and other RMDs is exercise (6, 7) . Recent meta-analytic research by the authors found both statistically and practically important standardized mean difference (SMD) reductions in both anxiety (−0.40) (6) and depression (−0.42) (7) , regardless of exercise type, in adults with arthritis and other RMDs. In addition to the magnitude of effect observed, the number-needed to treat (NNT) was estimated to be 6 for anxiety (6) and 7 for depression (7) . The NNT is an important metric because it provides practical information on the number of people who need to be exposed to an intervention such as exercise in order for one to benefit.
Despite the potential benefits of exercise and physical activity, the prevalence of physical inactivity among US adults with arthritis and other RMDs is substantial, with a recent age-adjusted overall prevalence estimate of 33.7% (3) . At the state level, the age-adjusted prevalence of physical inactivity was lowest in Colorado (23.2%, 95% CI, 19.7%-27.2%) and highest in Kentucky (44.4%, 95% CI, 40.0%-48.8%) (3).
State-level estimates of the number of people with a certain condition who may benefit from an intervention are important because nationwide data may not be appropriate for the circumstances observed in each state. For example, although the overall prevalence of RMDs in US adults 18 years of age or older is 22.7% (2), the reported prevalence ranges from 15.7% in the District of Columbia to 34.6% in West Virginia (3) . Knowledge of this data is important for prioritizing, planning, starting, supporting, and assessing health promotion and disease prevention programs at the state level. To the best of the authors' knowledge, no study has provided state-level estimates regarding the number of physically inactive adults with arthritis and other RMDs who may reduce their anxiety and depression by starting and maintaining a regular exercise program. The purpose of this brief report is to address that gap.
MATERIALS AND METHODS
Data for the current study were derived from the following sources: 1) NNT data from two previous systematic reviews with meta-analyses of randomized controlled trials that examined the effects of exercise (aerobic, strength training, or both) on anxiety and depression in adults with osteoarthritis, rheumatoid arthritis, or fibromyalgia (6,7), 2) recent state-level estimates of the prevalence of arthritis and other RMDs as well as physical inactivity in adults with arthritis and other RMDs (3), and 3) state-level population data from the US Census Bureau for the year 2010 (8) . The meta-analysis on exercise and anxiety included 14 studies representing 926 participants (539 exercise, 387 control) that were 18 years of age or older (6) , whereas the meta-analysis on exercise and depression included 29 studies representing 2449 participants (1470 exercise, 979 control) that were 18 years of age or older (7) .
For both meta-analyses (6,7), exercise was defined according to the US Physical Activity Guidelines for Americans, that is, "a form of physical activity that is planned, structured, repetitive, and performed with the goal of improving health or fitness" (9) .
State-level estimates of the number of physically inactive adults 18 years of age and older with arthritis and other RMDs who could improve their anxiety and depression by exercising were derived by multiplying the reciprocal of the NNT by the number of physically inactive adults with arthritis and other RMDs in each state.
The NNT data from the two meta-analyses (6,7) were derived using the formula of Furukawa (10) . This consisted of converting the SMD into a log odds ratio and combining it with a control group risk to obtain the absolute risk reduction (10) . For both anxiety and depression, the SMD was transformed to a natural log odds ratio, odds ratio, an assumed control risk of 30%, and finally, the NNT (10). The 30% control group risk for anxiety was based on previous research on anxiolytics (11) , whereas the 30% control group risk for depression was based on a previous review by Sonawalla and Rosenbaum in which it was reported that mean placebo response rates in antidepressant clinical trials were 30% to 40% (12) . The NNT values used were 6 for anxiety (6) and 7 for depression (7) . These values were previously calculated from a SMD reduction of −0.40 for anxiety (6) and −0.42 for depression (7) . As an example of these state estimates and with a focus on the state of West Virginia (WV) and anxiety as an outcome, the reciprocal of the NNT for anxiety (0.167) was multiplied by the estimated number of physically inactive WV adults with arthritis (237 845), derived from the product of the number of adults in WV with arthritis (574 506) and percentage of physically inactive WV adults with arthritis (41.4%) to arrive at a number to benefit of 39 640. The lower and upper 95% CI were generated following the same approach but now using the lower and upper 95% CI for both the number of people in each state with arthritis and the state-level prevalence of physically inactive adults with arthritis.
Exercise (aerobic, strength training, both) in the anxiety meta-analysis took place over a mean ± standard deviation of 16 ± 7 weeks, 3 ± 1 times per week, for 29 ± 14 minutes per session (6) , whereas studies in the depression meta-analysis lasted 19 ± 16 weeks, 3 ± 1 times per week, for 34 ± 17 minutes per session (7) . Overall, exercise was performed at a moderate intensity (13) for the studies included in both meta-analyses (6, 7) .
State-level estimates of the prevalence of arthritis and other RMDs as well as physical inactivity in adults with arthritis and other RMDs were derived from 2017 Behavioral Risk Factor Surveillance System (BRFSS) data reported in a recent study in which participants were asked whether they had ever been told by a doctor or other health care professional that they had arthritis, rheumatoid arthritis, gout, lupus, or fibromyalgia (3). Of the 435 331 respondents to the question about arthritis, 144 099 (33.1%) reported having arthritis (3) . Physical inactivity was defined as a response of "no" to the question, "During the past month, other than your regular job, did you participate in any physical activities or exercises such as running, calisthenics, golf, gardening, or walking for exercise?" (3).
SIGNIFICANCE & INNOVATION
• This brief report is significant because it demonstrates that a large number of physically inactive US adults with arthritis and other RMDs could improve their anxiety and depression by starting and maintaining a regular exercise program and that the absolute number varies substantially between states. • This study is innovative because it takes advantage of existing number-needed-to-treat data from previous meta-analyses, state-level data on the prevalence of arthritis and other RMDs as well as physical inactivity, and US Census population data to derive state-level estimates regarding the number of physically inactive adults in the United States with arthritis and other RMDs who could improve their anxiety and depression by exercising.
Data for the absolute number of adults 18 years of age and older in each state were obtained from tables based on 2010 US Census Bureau data (8) and used to derive state-level estimates of the prevalence of arthritis and other RMDs as well as physical inactivity in adults with arthritis and other RMDs (3). Although both unadjusted and age-standardized state-level estimates were presented in the Guglielmo et al report (3) , crude versus adjusted estimates were used in the current study, given that age-standardized estimates are weighted to a standard population and thus do not typically represent the percentage of individuals that one would observe in the population when one is interested in calculating the number of individuals, as is the case in the current study. Unless otherwise noted, results are reported using absolute values for each state. All data were analyzed using Microsoft Excel 2016.
RESULTS
State-level estimates of the number of physically inactive adults in the United States with arthritis and other RMDs who could improve their anxiety and depression by starting an exer- cise program are shown in Table 1 . Across all states, the number of adults with arthritis and other RMDs who could improve their anxiety and depression by starting an exercise program was estimated at 3 433 167 (95% CI = 3 171 000-3 703 522) for anxiety and 2 942 706 (95% CI = 2 718 000-3174438) for depression. For anxiety, numbers ranged from a low of 3677 (95% CI = 3235-4154) in the District of Columbia to a high of 271 253 (95% CI = 243 998-298 508) in Texas. For depression, numbers also ranged from a low of 3151 (95% CI = 2773-3561) in the District of Columbia to a high of 232 502 (95% CI = 209 140-255 863) in Texas.
DISCUSSION
The results of the current brief report that include state-level data suggest that a large number of physically inactive US adults with arthritis and other RMDs can improve their anxiety and depression by starting and maintaining a regular exercise program. From the authors' perspective, these findings are important for interventionists as it provides them with data to help support studies regarding the potential benefits of exercise and physical activity on anxiety and depression in adults with arthritis and other RMDs. In addition, it is believed that the current findings are also important for funding agencies and other decision makers, for example, state legislators, as it provides them with information that will be helpful in making decisions regarding the allocation of resources, for example, program funding, as it pertains to the promotion of exercise for improving anxiety and depression, as well as other outcomes, in adults with arthritis and other RMDs. Programs such as Fit and Strong, Walk with Ease, EnhanceFitness, the Arthritis Foundation Exercise Program, and Active Living Every Day may be appropriate (3) .
Although these findings are important, they should be considered in concert with the percentage of adults in each state with arthritis and other RMDs as well as the percentage of adults with arthritis and other RMDs that are physically inactive. For example, it has been reported that the state with the lowest age-adjusted prevalence of arthritis and other RMDs is the District of Columbia (15.7%, 95% CI = 14.7%-16.9%) whereas the highest is in West Virginia (34.6%, 95% CI = 33.1%-36.0%) (3) . For physical inactivity, the lowest age-adjusted prevalence was reported to be in Colorado (23.2%, 95% CI = 19.7%-27.2%), whereas the highest was in Kentucky (44.4%, 95% CI = 40.0%-48.8%) (3). Finally, given that the focus was on anxiety and depression, and assuming necessary data are available, future researchers should consider generating similar state-level information based on other outcomes considered important in adults with arthritis and other RMDs (physical function, pain, quality of life, fatigue, etc).
The major strength of the current study is the use of different sources of information to arrive at state-level estimates of the number of US adults with arthritis and other RMDs who could improve their anxiety and depression by starting an exercise program. However, the results of these estimates should be interpreted with respect to several potential limitations. First, given that NNT data were derived from aggregate data meta-analyses (6, 7) , the potential for ecological fallacy exists (14) . Second, because of a lack of data, the impact of the uncertainty in the process of the calculation of the NNT from the mean differences of the previously published meta-analyses via sensitivity analyses could not be conducted (6, 7) . Third, given the availability of data, the two meta-analyses were limited to adults with osteoarthritis, rheumatoid arthritis, and fibromyalgia (6, 7) , whereas the BRFSS question included those who responded affirmatively to whether they had ever been told by a doctor that they had arthritis, or rheumatoid arthritis, gout, lupus, or fibromyalgia (3). Fourth, and as previously reported by Guglielmo et al (3), the BRFSS data may have been limited by self-report bias (recall, social desirability, etc), low response rates for some states, and the exclusion of institutionalized populations. Fifth, given that separate state-level estimates were not available for variables such as sex, race/ethnicity, education, and income, data partitioned according to these variables were not possible. Sixth, studies in the two meta-analyses were limited to exercise (6,7), a subset of physical activity, whereas the BRFSS data focused on the assessment of physical activity (3), a more inclusive definition that consists of activities such as gardening and housework (9) . However, the investigators believe that these differences had minimal or no impact on the estimates that were derived.
In conclusion, these state-specific data suggest that a large number of physically inactive US adults with arthritis and other RMDs could improve their anxiety and depression by starting and maintaining a regular exercise program. State-level efforts to support participation in exercise programs in adults with arthritis and other RMDs should be encouraged.
